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Objectives: The aim of this prospective longitudinal study was to evaluate the relationships between anxiety, de-
pression, and temporomandibular disorders (TMD) in a sample of pre-university students submitted to a stressful 
event. 
Study design: 153 students from a pre-university course (82 females and 71 males between 16 and 31 years old) 
were given a survey about TMD symptoms and a survey about anxiety and depression scale at the beginning and 
the end of the preparatory course (August 2009-T1, and November 2009-T2). 
Results:  Results were analyzed using a chi-square test and Odds Ratio (OR), significance level of α = 0.05. Statis-
tical significance were found to depression rates in students with TMD (16% on T1 and 26% on T2, p = 0.001) as 
well as in general sample (12% on T1 and 22% on T2, p = 0.009), anxiety and TMD symptoms presented constant 
rates in both periods. Increased risk of having TMD were found in participants with anxiety (OR 2.6 in T2 and 5.6 
in T1) and depression (2.0 in T2 and 3.3 in T1), but only anxiety reach statistical significance in both periods.
Conclusions: TMD symptoms were a fluctuating variable that exchange between some individuals of this study. 
Independently of the TMD, depression rates significant increased in the evaluated period. Finally, anxiety was the 
psychological symptom related to the increased risk of having TMD. 
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Introduction
Temporomandibular disorders (TMD) was defined as 
mixes conditions involving two anatomical areas that 
covers a series of clinical problems that involve the mas-
ticatory muscles, the temporomandibular joint and asso-
ciated structures (1). TMD appears more frequently in 
individuals with pronounced or disproportionate anxiety, 
depression, self-harm and/or somatization, and psycho-
logical factors may be both predispose and perpetrate 
TMD and orofacial pain (2-7). 
Some individuals express high levels of anxiety by sus-
tained muscular tension and perpetuating myofascial 
trigger points and together with parafunctional habits 
could give rise to TMD symptoms. Depression and 
chronic pain are closely related, with each able to be 
the cause and consequence of the other (8,9). The biop-
sychosocial model has been defended as an etiological 
theory of temporomandibular joint disorders, forcing the 
professional who sees the patient to consider not only 
the biological aspect, but also the psychosocial aspect 
(6,10,11).
The pain impulses can be enhanced or inhibited, modi-
fying the patient’s pain, depending on the modulation 
performed by the central nervous system in the trigemi-
nal spinal tract nucleus, reticular formation, descending 
inhibitory system and also by the action of the modula-
ting psychological factors. Thus, the psychological con-
ditions may increase or decrease the stimulus potential 
that the pain produced, although only the psychological 
modulation is not sufficient to eliminate the painful per-
ception (10).
Given the multifactorial aetiology complexity of TMD 
especially related to psychosocial factors, this study ai-
med to determine where there is any association between 
the rate of anxiety and depression with TMD symptoms 
in a group of pre-university students submitted to a 
stressful event. 
Material and Methods
This prospective longitudinal study presented a sample 
consisting of a cohort of 153 students who are partici-
pants in a 4 month competitive pre-university course in 
a town in southern Brazil. The Dental Research Institute 
Sao Leopoldo Mandic approved this study and partici-
pants filled an individual informed consent.
The students responded to the temporomandibular di-
sorders questionnaire recommended by the European 
Academy of Craniomandibular Disorders (12) and the 
questionnaire recommended by the Hospital Anxiety 
and Depression (HAD) scale (13) on two occasions: at 
the beginning (August 2009 = T1) and at the end of the 
preparatory course for college entrance exams (Nov-
ember 2009 = T2). The interval between the two data 
collections was 110 days. Our previous hypothesis was 
that students with high anxiety will be more likely to 
report TMD symptoms at time two. 
The temporomandibular joint disorders symptoms ques-
tionnaire recommended by the European Academy of 
Craniomandibular Disorders includes four questions. If 
the student answers yes to one of these four questions, 
he/she is considered positive for TMD symptoms. The 
HAD scale contains 14 multiple-choice questions. They 
consist of two subscales, one for anxiety and the other 
for depression, with seven items each. The overall score 
in each subscale goes from 0 to 21. The cut off for the 
subscales is eight for anxiety and nine for depression. 
These questionnaires were chosen by validation, feasi-
bility, easy interpretation and previous experience of the 
team.
Aiming to correlate temporomandibular joint disorders, 
anxiety and depression, the results were statistically 
analyzed using SPSS 18.0 to perform the Cochran chi-
square test and Odds Ratio. A level of significance (pro-
bability of type I error) of α = 0.05 was used. 
Results
Regarding gender, the sample of 153 students surveyed 
was composed of 82 female students (54%) and 71 ma-
les (46%). The age of the sample varied from 16 to 31 
years old, with the mean being 18.2 ± 2.6 years. The 
anxiety rates for this sample were 48% (73 students) in 
T1 and 52% (80 students) in T2. The depression rates 
were 12% (19 students) in T1 and 22% (34 students) in 
T2. The TMD symptom rates were 65% (99 students) 
in T1 and in T2 (Fig. 1). In the Cochrane nonparametric 
statistical test, there was no significant difference bet-
ween the two periods evaluated (T1 and T2) for the pa-
rameters of anxiety and TMD symptoms, however, there 
was a significant difference for depression in T1 and T2 
(p = 0.009).After separating groups by TMD symptoms, 
Fig. 1. Rate of anxiety, depression and TMD symptoms. 
it was verified that students with TMD presented more 
anxiety and depression than students without TMD, but 
these differences reach statistical significance only for 
anxiety (Table 1). Participants with depression had in-
creased risk of having TMD in T1 (OR = 3.3, 95% CI: 
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vember 2009 – T2). However, as shown in Table 2, this 
number does not correspond to the same individuals, 
since 17 of the 99 students that reported having TMD 
symptoms at the beginning of the study had remission of 
symptoms during the period evaluated and, coinciden-
tally, the same number of students started having TMD 
symptoms in this period, giving the false impression that 
the same individuals has TMD symptoms during the 
whole evaluated period. 
0.9, 11.8) and in T2 (OR = 2.0, 95% CI: 0.9, 4.9), that 
was more evident for that participants who had anxiety 
in T1 (OR = 5.6, 95% CI: 2.6, 12.0) and in T2 (OR = 2.6, 
95% CI: 1.3, 5.2).
The anxiety rate of 99 students with TMD symptoms 
was 62% (61 students) in T1 and 61% (60 students) in 
T2 while the depression rate was 16% (16 students) in 
T1 and 26% (26 students) in T2 (Fig. 2). According to 
the Cochran nonparametric statistical test, there was no 
significant difference between anxiety in T1 and T2 for 
the patients with TMD symptoms. However, there was a 








p value Odds Ratio (95% 
CI)
Anxiety? n (%)
No 42 (77,8) 38 (38,4) 0,001* 5.6 (2.6-12.0)
Yes 12 (22,2) 61 (61,6)
Depression? n (%)
No 51 (94,4) 83 (83,8)
0,057 3.3 (0.9-11.8)









No 34 (63,0) 39 (39,4) 0,005* 2.6 (1.3-5.2)
Yes 20 (37,0) 60 (60,6)
Depression? n (%)
No 46 (85,2) 73 (73,7)
0,104 2.0 (0.9-4.9)
Yes 8 (14,8) 26 (26,3)
* Significant difference for p values in the chi-square test.
Table 1. Longitudinal evaluation of fluctuation of the anxiety and depression in patients with or without TMD symptom in T1 (August, 
2009) and T2 (November, 2009). 
Fig. 2. Rate of anxiety and depression in the group with TMD symp-
toms.
The longitudinal evaluation of TMD symptoms showed 
that 99 students had TMD symptoms at the beginning, in 
the first study (August 2009 – T1) and 99 students also 
had TMD symptoms at the end, in the second study (No-
Table 2. Longitudinal evaluation of fluctuation of the TMD symptom.
Discussion
In this study, the frequency of 65% of TMD symptoms 
was similar to that found in other studies reported in lit-
erature, such as 63% (14) and 68% (15). However, other 
authors reported lower frequencies, varying from 3% to 
50% (5,16-20). These discrepancies could be explained 
by the different methodology of data collection related 
to TMD signs and symptoms (16), or by separating TMD 
of articular origin from muscular pain (19), or even by 
differences in the sample, when cultural, economic and 
educational aspects are considered (20). We must also 
consider the fact that the present study sample was sub-
jected to a sharp level of stress related to the national col-
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lege entrance exam, which could have generated higher 
rate of TMD symptoms (7). Indeed the sample chosen 
was due to the stress that the students were under.
Another factor to be considered is that different popula-
tions have different prevalence of the same disease, like 
what happens in myofascial pain patients from tertiary 
care clinics, where numbers vary from 31% for Asians 
(18), to 38% (21) and 50% (22) for Italians, 69% and 
82% for Israelis (23) and close to 76% for Americans 
and Swedes (24). The population of this study was 
formed of young people with an average age of 18 years 
old, and in the aforementioned studies the average age 
variation was between 34 and 41 years old, which may 
also contribute to these differences.
 In the present research, the anxiety rate of the group of 
students with TMD symptoms was very similar in the 
two periods, 62% in August of 2009 (T1) and 61% in 
November of 2009 (T2). The rate of depression in the 
group of students with TMD symptoms was 16% in T1 
and rose to 26% in T2. These results are similar to those 
described by other studies in the literature, where the au-
thors reported 58% for anxiety and 23% for depression 
(25), 15% moderate depression and 13% severe depres-
sion (19), 21% depression in the group of patients with 
joint pain, 26% in the group with myofascial pain and 
25% in the group with myofascial and joint pain (26) 
and 19% of patients with severe depression (4). There 
are some differences in the results of this study when 
compared to the 40% for moderate and severe depres-
sion (18) or even the 25% for anxiety (27). These differ-
ences should not be credited only to methodological dif-
ferences, but they may also be explained by differences 
in cultural, social and economic factors, education, the 
health of the researched population, and the fact that the 
questionnaires used to determine the rate of anxiety and 
depression in the studies mentioned are based on values 
of societies that are different from the individuals in this 
study (18,27).
It was verify that when compared to anxiety there was 
a weak correlation between depression and TMD symp-
toms, which is consistent with another study of the Bra-
zilian population (2). However, several studies in the 
literature show a positive relationship between depres-
sion and TMD (4,5,7,9,10,18-20,25,26,28). Analyzing 
these articles, we can observe that all were related to 
groups of individuals with TMD signs and symptoms 
and some studies linked depression to TMD or chronic 
pain (7,9,25,28). These variables in the sample (TMD 
signs and symptoms and chronic TMD) may be an ex-
planation for the difference in the results of the positi-
ve relationship between depression and TMD in these 
studies. Another explanation may be related to the fact 
that the sample of this study was of students that were 
preparing to go to university and probably unlikely to 
present depression, since depression is a disease that re-
duces interest and pleasure to do these activities. Thus, 
it is assumed that the students with depression did not 
even register for the college entry preparatory course.  
Another possible explanation lies in the average age of 
the individuals, with depression seeming to be a greater 
characteristic of the higher age brackets, while anxiety 
seems to be more related to acute stress (29). In this stu-
dy we verified that there was a high association between 
anxiety and TMD symptoms. Many articles, even using 
different methodologies linking anxiety and TMD, 
showed a positive relationship between the two, which 
is consistent with this research (25,28).
Evaluating the longitudinal behaviour of the TMD 
symptoms in this study, we observed that there were the 
same number of individuals with TMD symptoms in T1 
and T2, giving the impression that the group with TMD 
symptoms stayed the same during the evaluated period. 
However, analyzing it more closely (Table 2), we can see 
that there were a percentage of students that went from 
the group of TMD symptoms (31%) and a percentage 
of students that stopped having TMD symptoms (11%) 
during the period. This swing gives a fluctuating charac-
teristic to TMD symptoms. This result is similar to other 
reported research (20,30), in addition to being longitu-
dinal, the chart shows the movement of the individuals 
during the evaluated period and thus, the characteristic 
could be observed. It was also interesting to note in this 
study that the fluctuating characteristic of TMD symp-
toms happened in a short period of time. This finding 
helps to better understand the fluctuating behaviour of 
TMD symptoms, as well as plan a respective treatment. 
Thus, it allows us to speculate that some patients may 
show improvement in the TMD even without being trea-
ted by a health professional.
Although TMD symptoms presented the same rates in both 
periods, it was a fluctuating variable because while some in-
dividuals get free of symptoms, others become feeling TMD. 
Independently of having or not TMD, depression rates signifi-
cant increased in the evaluated period, which was not observed 
for anxiety. Meanwhile, when analyzing both psychological 
symptoms, anxiety was more related to the increased risk of 
having TMD than depression.
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